Effect of unilateral nephrectomy on the pharmacokinetics of atenolol in humans.
Unilateral nephrectomy is a common surgical procedure and involves functional adaptation of the remaining kidney. There is a paucity of data addressing whether drugs eliminated predominantly through the urinary tract, such as atenolol, can be effectively handled by unilaterally nephrectomized patients. This study was carried out in 28 subjects 1 month (10 subjects) and 1 year (10 subjects) after unilateral nephrectomy, as well as in 8 healthy volunteers who were administered atenolol as a single oral dose of 100 mg. Pharmacokinetic parameters of atenolol were calculated using a one-compartment open model. It was revealed that atenolol blood serum concentrations were significantly elevated in nephrectomized patients as compared with the control subjects, especially 1 month after the surgery. Patients nephrectomized 1 month prior to the study were characterized by an increase in AUC by 43% (p < 0.05), reduction of lambda z by 36% (p < 0.001) and CLT by 27% (p < 0.001), and prolongation of t1/2 by 60% (p < 0.001) in comparison with healthy volunteers. The values of atenolol pharmacokinetic parameters in patients 1 year after unilateral nephrectomy did not differ significantly as compared to the controls. However, a trend indicating an impaired elimination was noted. A decrease in lambda z by 16%, prolongation of t1/2 by 32%, and reduction of CLT by 32% were observed. The results suggest that unilateral nephrectomy impairs elimination of atenolol and possibly other drugs predominantly eliminated via the kidney.